3D spatial resolution improvement by dual-axis electron tomography: application to tri-gate transistors.
The performance of semiconductor devices can be linked to geometry and variations of the structure. For transistors in particular, the geometry of the gate stack is essential. In this work we investigate the gate stack of a tri-gate transistor using dual-axis electron tomography. This allows the reconstruction of all surfaces of the gate of the transistor with high resolution and measurement of the local thickness of the gate oxide. While previously, dual-axis electron tomography was employed for reducing missing wedge artifacts, our work demonstrates the potential of dual-axis tomography for improving the resolution of a tomographic reconstruction, even for structures not affected by missing wedge artifacts. By simulations and experiments we show the value of dual-axis tomography for characterization of nanoscale devices as an approach that requires no prior information and that can be easily extended even to more than two tilt axes.